Transmitter release and adrenergic mechanical responses in the heart: effect of papaverine and imidazole.
Chronotropic and inotropic responses were elicited in isolated rabbit hearts by stimulation of the sympathetic nerves or by infusion of noradrenaline or adrenaline and the effects of papaverine and imidazole (10(-7)-10(-6) M) on these responses were studied. The outflow of noradrenaline induced by sympathetic nerve stimulation was assayed in the absence and in the presence of papaverine and imidazole (10(-7)-5 X 10(-7) M). Papaverine increased the outflow of transmitter during nerve stimulation by 45% and potentiated both the chronotropic and inotropic responses induced by nerve stimulation and those induced by infusion of catecholamines. Imidazole inhibited the outflow of transmitter during nerve stimulation by 33%. The data indicate that the "second messenger" cyclic AMP is active in more than one step in adrenergic neurotransmission and receptor activation in the heart. Furthermore, tissue cyclic AMP seems to be involved not only in the inotropy induced by circulating catecholamines but also in the more "physiological" inotropy elicited by sympathetic nerve stimulation.